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COMPLETE SPECIFICATION 
Multi-Coloured Illuminated Display Means 



We, Clarke Chapman & Company Limi- 
ted,, a British Company of Victoria Works, 
Gateshead 8, County Durham, do hereby de- 
clare the invention, for which we pray that 
a patent may be granted to us, and the 
method by which it is to be performed, to be 
particularly described in and by the following 
statement: — 

The present invention relates to control 
means for the multi-coloured illuminated 
public display of either static or moving pic- 
tures or symbols (letters and numbers) such 
as for example pictures used in advertising, 
or written information. 

It has been proposed to use light sensitive 
means, effective upon energization, to cause 
relay means to connect an electric light bulb 
to a power source and thus illuminate the 
bulb. 

It has further been proposed to use solid 
state switches, such as silicon controlled rec- 
tifiers, which are operated by full wave rec- 
tified alternating voltages which are conduc- 
tion angle controlled to allow variable control 
of illumination. 

According to the present invention there is 
provided illuminated multi-colour display 
means comprising for each colour, a plurality 
of light sensitive means, an identical number 
of appropriately coloured electric light bulbs 
arranged on a display panel, an identical 
number of pairs of back-to-back connected 
conduction controlled devices (as hereinafter 
defined) in series with the lamps and a source 
of alternating voltage means for generating 
pulses to unblock alternatingly a conduction 
controlled device of each pair through its 
control electrode for a period depending upon 
the intensity of illumination of the light 
sensitive means, the degree of illumination 
of the bulb being proportional to the time 



period for which the conduction controlled 
device is in the unblocked state, which may 
extend for any part of a half cycle period of 
the supply voltage. 

The term conduction controlled device is 
herein defined as a device, the conduction 
period of which, within a particular time 
period is controlled by an external source. 

The conduction controlled devices may be 
silicon controlled rectifiers. 

The means for controlling the degree of 
illumination may comprise a measuring am- 
plifier into which an error voltage derived 
from the difference between a fixed reference 
voltage and a voltage derived from the light 
sensitive means is fed into the said measuring 
amplifier delivering an output pulse to trigger 
the pulse generating means. 

The present invention will now be des- 
cribed in greater detail by way of example 
with reference to the accompanying drawings, 
wherein: — 

Fig. 1 shows a circuit diagram of a pre- 
ferred form of control means for the multi- 
coloured illuminated display of pictures, the 
Fig. illustrating the control means for only 
one colour; 

Fig. 1A shows 5 waveforms (a) to (e) which 
explain the operation of the circuit shown in 
Fig. 1; 

Fig. 2 shows the solid state switch shown 
in Fig. 1 in greater detail; 

Fig. 3 shows a: block schematic diagram of 
a modified construction of the control means 
shown in Fig. 1; 

Fig. 4 shows a schematic diagram of one 
preferred form of the whole apparatus which 
incorporates the control means of Fig. 1; 
and 

Fig. 5 shows a schematic diagram of an 
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alternative system for controlling tie multi- difference during each complete alternating 
coloured display. voltage cycle (waveforms, c and d). The capa- 

Referring first to Fig. 4^ die multi-coloured eitor is ^discharged by the -output pulse from 
display system comprises a display assembly die amplifier 10 so that ft is caused; to dis- 
5 15 en which a plurality of -groups of light charge completely before me-beginning. of the 70 
bulbs 14 are arranged in rows and columns next half cycle. The time : taken fbrrthe,vol- 
each group comprising five -different coloured . tage across the capacitor tpTeach the mte flaajtl y 

bulbs, five picture projectors 18, five projec- generated voltage applied £o the ampli- 

tion screens 17, each containing as many hght fier is therefore a 'function Of ^eserror 

10 sensitive resistors 4(1) to 4(m) (Fig. 1) as voltage. The pulses obtained on the.;.Two 75 
there are bulbs 14, on the display assembly 15 outputs from (the pulse enerator 11 are'res- 
for that colour, the resistors being arranged in peetively fed to the control electrodes <Stf two 
groups in columns and rows exactly an the solid state switches 12 connected .in- back-to- 
same pattern as the bufos 14 are arranged, back arrangement in series with Jhe bulb 14 

15 In each screen 17, each resistor 4 is connec- across the same alternating voltage supply as 80 

ted in the input circuit of a separate control that connected to the direct voltage source 5. 

unit 16 these control units all being fed with These solid state switches are preferably sili- 

a direct voltage from a stabilized source 5. con controlled, rectifiers. The voltage applied 

Thus, there are five separate stabilized sources -to the bulb 14 is shown in waveform (*?), 

20 5 (one for each colour) and a total of 5n con- The electronic control means, comprises as 85 
trol units 16, where n is the total number of many measuring amplifiers 10, pulse genera- 
groups of resistors 4 on the -screen 17. .tors . 11, and back-to-back pairs of solid state 
Each projector 18 projects-a picture from- switches 12 as there are iEght sensitive resisr 
a black and white negative, the white indi- -tors -4 and bulbs 14 for the colour concerned. 

-25 eating the particular colour to be displayed. Aisd:<there are an equal number of measuring 90 

The individual control units 16, for one colour arms, containing the resistors 3(2} to 3(m) . 

display are shown in greater detail in Fig. 1. and the resistors 4(2) to 4(m), whose outputs 

The direct voltage stabilizer -source 5 is fed are taken from the points g f h . . . z and 

with an alternating voltage (waveform <z), the applied to one input of the measuring ampli- 

30 direct voltage output of which is supplied fiers 10. The output from the point e of the 95 & 

to a, series of bridge arms on parallel, there reference, arm is applied to the other input of 

being (n-f 1) arms tfor n control omits 16. each amplifier 10. 

The first arm comprising resistors 1 and 2 In the above described example, five colours 

constitutes a reference arm, a reference poten- are used. These maybe white, red, blue, green - 

35 tial, which can be varied by adjusting the and yellow. Black may be obtained if none of 100 

value of the resistor 2, being obtained from bulbs in. a ^group are illuroinatecL Of course, 

the point e. The second arm comprises a re- any other number of colours may be used in- 

sistor 3(1) and the resistor 4(1) and constitutes stead. - 
the .'measuring arm for the first control unit Since the resistance of a light sensitive 

40 16. The measured. potential is taken from the resistor 4 varies as a function of the in- 105 
point/. The outputs from the potential points tensity of ligjit falling on' it die intensity of 
e and / are fed on £wo separate inputs to 'A iHuminauen produced by a bulb 14 is pro- 
measuring amplifier 10. This amplifier 10 is portiona! to the projected light intensity fall- 
controlled by a ifurther input which receives a dug- on the associated resistor 4. 

45 full wave rectified voltage from a constant cur- ?In : a modified d:orm shown in Fig. 3, the 110 

rent source {not shown) (waveform b). This input is an e.m.f. generating device 13 having 

? voltage is obtained from the alternating a -light sensitive component, the esri-Jt. being 

voltage (waveform a). This voltage is a direct voltage which is applied directly to the 

used to charge up a capacitor (not amplifier 10. The generated e.m.f. of the 

50 shown) which is looted within the amplifier device 13 *is : proportional to the; projected light 115 

10. The icapacitor is charged tip linearly by falling on it. 

means of the constant current source. The *In an alternative arrangement a ; photo diode 

measuring amplifier 10 measures the difference or photo transistor may constitute the light 

between the two voltages at the .points e and sensitive component and the e.m.f. generating 

55 /. This difference voltage is hereinafter re- deviee 13 as the input device. Each of the 120 

:f erred to as the error voltage. This error devices have parameters which are variable L 

voltage is used to control the constant current proportional to ;ithe: light intensity falling on 

source value. At the point at which the mag- them. 

rnMide of .the voltage across the capacitor ex- By making the resistor 2 as -a- variable com- 

60 :ceeds an internally generated -voltage, an out- <ponent, *.the overall peak-light intensity of all 125 

put pulse from the measuring amplifier 10. is the; bulbs 14 for each colour /may be varied 

japplied to a ":pulse .generator 11. The pulse since ithis - causes the.Teference potential at the 

generator H provides two separate outputs point e to be made variable. It is also possible 

when triggered from the measuring amplifier to modify the circuit by m aking the resistor .2 

<S5 10, these outputs being obtained at 180° phase a light sensitive element itself so that it can 130 
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measure the ambient light in each colour 
around the display assembly 15, thus causing 
the ratio of peak light intensity of display 
bulbs to ambient light intensity to remain a 

5 constant value for that colour. 

Referring now to Fig. 5, which showsi an 
alternative system for controlling the muki- 
coQoured display, instead of providing a sepa- 
rate projector 18 and screen 17 for each colour 

10 to be displayed, only one projector 18 ds em- 
ployed, this projector projecting a coloured 
picture on a single screen 17. The light sensi- 
tive resistors 4 are all arranged on this screen 
in groups, the groups being in" corresponding 

15 arrangement with the coloured bulbs 14. Each 
group consists of five resistors 4, one for each 
of the five colours to be displayed. In front 
of each resistor 4 there is located a filter, a 
red filter for the resistor which is to respond 

20 to red light, a blue filter for the resistor which 
is to respond to blue light etc. Apart from 
the above differences this system is identical 
with that described in connection with; Figs. 
1 and 4. Where white light is projected onto 

25 *the screen, it will cause all the resistors 4 to 
switch on their associated solid state switches 
12. 

WHAT WE CLAIM IS: — 

1. Illuminated multi-colour display means 
30 comprising for each colour, a plurality of 

light sensitive means, an identical number of 
appropriately coloured electric light bulbs 
arranged on a display panel, an identical num- 
ber of pairs of back-to-back connected con- 

35 duction controlled devices (as hereinbefore de- 
fined) in series with the lamps and a source 
of alternating voltage, means for generating 
pulses to unblock alternatingly a conduction 
controlled device of each pair through its 

40 control electrode, for a period depending on 
the intensity of illumination of the light sen- 
sitive means, the degree of illumination of the 
bulb being proportional to the time period 
for which the conduction controlled device is 

45 in the unblocked state. 

2. Illuminated multi-colour display means 
according to claim 1 wherein the conduction 
controlled devices are silicon controlled recti- 
fiers. 

50 3. Illuminated multi-colour display means 
according to claim 1 or 2, wherein the degree 
of illumination is controlled by a measuring 
amplifier into which an error voltage derived 
from the difference between a fixed reference 

55 voltage and a voltage derived from the light 
sensitive means is fed into the said measuring 
amplifier delivering an output pulse to trigger 
the pulse generating means. 

4. Illuminated multi-colour display means 



according to claim 3, wherein the fixed refer- 60 
ence voltage is obtained from a reference arm 
of a bridge circuit comprising (n4-l) bridge 
arms parallel, wherein n is the number of the 
plurality, the other n arms of the bridge cir- 
cuit each including a light sensitive resistor 65 
and a variable resistor, the junction between 
each light sensitive resistor and the variable 
resistor being connected to one input of the 
respective amplifier, the other input of each 
amplifier being connected to the centre point 70 
of the reference arm. 

5. Illuminated multi-colour display means 
according to claim 1 or 2, wherein the degree 
of illumination is controlled by a measuring 
amplifier and an e.m.f. generating device, the 75 
e.m.f. generating device having a component 
which is sensitive to the light falling on it, 
the output of the e.m.f. device which is a 
direct voltage proportional to the magnitude 
of the light fall on the component, being 80 
fed direct to the measuring amplifier. 

. 6. Illuminated multi-colour display means 
according to claim 5 wherein the light sensi- 
tive component and ejn.f. generating device 
are constituted by a photo diode or photo 85 
transistor. 

7. Illuminated multi-colour display means 
according to any one of the preceding claims 
wherein the display means includes as many 
projectors as there are colours to be projected 90 
and an equal number of screens in which are 
located the plurality of light sensitive means 
aligned in rows and columns. 

8. Illuminated multi-colour display means 
according to any one of the preceding claims 95 

1 to 6, wherein the display means includes a 
single projector and a screen the screen hav- 
ing groups of light sensitive means arranged 
thereon in rows and columns, each group 
having as many light sensitive means as there 100 
are colours to be projected, each having an 
appropriate filter placed in front of it so 
that each is only sensitive to its allotted colour. 

9. Illuminated multi-colour display means 
constructed substantially as herein described 105 
with reference to and as illustrated in Figs. 

1, 2 and 4, or Figs. 2, 3 and 4, or Figs. 1, 

2 and 5 of the accompanying drawings. 

MEWBURN ELLIS & CO., 
Chartered Patent Agents, 
70/72, Chancery Lane, 
London, W.C.2. 
Agents for the Applicants. 

Reference has been directed in pursuance 
of Section 9, subsection (1) of the Patents 
Act, 1949, to patent No. 1,052,372. 
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